UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

OIL AND GAS INVESTIGATIONS

PREPARED IN COOPERATION WITH THE OFFICE OF THE DIRECTOR MAP OM 126 (N 3 SHEETS) SHEET 2

NAVAL PETROLEUM AND OIL SHALE RESERVES

162° 160° 168° 1 154° 148°
TABLE 1. SUMMARY OF ANALYSES OF SANDSTONE CORES
PERMEABILITY? (md) ; "
DEPTH (feet);T POROSITY? | AIR (Klinkenberg), #; MEMBER SATURATION"(percent):
and LITHOLOGY' |EFFECTIVE | OIL, K,; BRINE, Ky; or O0IL, So; WATER, Su;
(percent) FRESH WATER, Ky FORMATION and REMARES 10" 156° 50" 40’ 156°30" 20’
UMIAT TEST WELL NO. 1 / </ -

536-557; 88......]6.1-17,11°| <10, 17 Seabee Show 01l; yellow cut. ; &_/

920-933; 88......|16 (av.) |257, 87 Topagoruk [Slight oil and gas odor. ;

1,338-001 S8.wwasn]vnseii vees| vises weesameamewe wenw ([Topagorile |Show oll. 3 ) %‘\
1,335-40....|8-20,11 1.8 Topagoruk /,,«-—-—’\K
1,346.......(20, 14 5.2, 2.5 TOPEEOTUE [ esovoasvnsareeeraness SIMPSON TEST e
1,549 caan Bl s el e W wae s ee ee e s | TOPAgO Ik WA e e e, e R /'“—2000

e
1,855 a0y 12 1 WibaBoral: |seaiepieineg lesdveaes e _ i i /% GEOLOGY OF THE ARCTIC SLOPE OF ALASKA variations in drainage, or to a combination of these conditions. Within SATURATION
1,738-1,8005 88 [vevennsns e W ... |Topagoruk |0il-saturated 1,738-60 ft. AR : /’-\ the foothills just north of this saddle the degree of deformation 1s greater
to 1,785, ss i i ///"‘"750 ~30 than that in simllar structural positions to the eamst and west. 011 and water saturatlons were determined on several groups of sam-
and sh below. ._ OUMALIK TEST wau_(@a \ \ \ oo ples; in addition the chloride content of samples containing brine was also
1,738-57....|7.6-22,15 [0.41-63,30% Topagoruk ST SR < 69° B NO. T\ D \ " B e P 69° INTRODUCTION East of the Sagavanirktok River the sharp en echelon mountain front is measured. In general oll saturations are poor, and if they are true satura-
1,762-80....|5.1-15,9 [<10 Pobagorul | v e aeeg e 501 M = N Q —— 50’ believed to have been shaped by a combination of (1) east-striking faults ;clions, the sands they represent would be poor producers. It 1s possible,

2,270-84; 88, sho|eeeiaen... vesesesessnsassessess |Topagoruk |[0i1l, gas odor; bled oil. N This report pregsent 1t 1 (south sides upthrown), most of which are thrust faults but some of which owever, that there was some flushing action by the agueous drilling fluld
2,278-84....[4.5-44,19 | <10 Topagorik |eseovannes B " > ~ No. 4 (NPR—41)J congucted gyr:f:é szg;foicilcpé;{%tégntég [};avgl gzgi’glfﬁlﬂgiiize may be normal faults, ;md (2) north-striking or transverse faults believed during the coring operations. Considerable pressure is needed to circulate

2,297-2,348; 88.4|eeresersna]eeriiiiiiiiiiniaeneas. |Topagoruk |01l odor 2,207-2,318 ft. tes 2o A b e '\__20 (4 gss in cooperation with the office of the Director Naval-Pa{:roleumgand i1 v to include both tear and normal movement. Within the blocks of Paleozolc the fluld, which tends to force some of the fluid into the formation shead

very slight show oil. 00-\ \____ Shale Reserves. Lack of space does not permit complete documentation and rocks that extend northward in echelon arrangement the strike of the struc- of the bit as it penetrates. The use of low-loss additives to the drilling
2,308-40....|8.4-20,12 |<1-23,9;11% Topagoruk |........ St it —2M________,.-—-—*- Qb — moknowledaments, THE petpolenti axploration propvew started in 1644 and 1 tures 1s east. The Mesozoic rocks adjoining the western margins of these fluld would be helpful but would not completely eliminate flushing action.

2,484-2,572; ss; savda | T @ e e e e | TOpRZarale R R e G e B R Fﬁ;{_f'}\%’fo R e — ) contimuing. Information presented here ls bgaeg o Ante cibeinhd & 1950? blocks strike north of east, with the north component increasing eastward L

sh in upper 20 e % I~ however, the location of test wells and core test leted b i° ; toward thelr contact with the blocks of Paleozoic rocks. The change or No coring methods can eliminate bleeding of oil from the core if the
o % ) drilled,in Sl IO e s e e icams comge:tal orThe ng - “roll" in strike within the Mesozolc rocks may be explained by drag along pressure 1s reduced when the core 1s brought to the surface. None of the

2,589....... 5.5 s aes e s s |DOPRBRIRIE,  |sossmors sthousssscornsiarsia i i __;_;6‘_,_: \ P 20a1 wape ot sheeL 3 Ahow ouly ha tastswallg thatpv’we;a Aaiissk a: %ﬁgpt{;; major tear faults or by diminishing west tilt of Mesozoic strata on the cﬂidedOil Bxalilinzd by thg iuthor has indicated the presence of much dis-

2.86588 v .| 4.7 8.5 R R I B SR TOpagOI'uk B A R R A E s - —_\\/’_’_ those ma da west sides of normal faults that are downthrown to the west. The northern aolve gas. I his condition holds true in the field, there would be a
2,65’?-é,’?46; ss, sh|.. e i b ialionia vl Topagoruk |01l odor 2,670-90 ft. 4 %‘d’// S TR FRETA margins of the northward-projecting blocks of Paleozoic rocks are thrust minimim bleeding of oll from the cores. The water saturation in most of

2,660-2,717.|5.6-24,11 | <1-23,9.9;2.4%#, 12.3% |Topagoruk S B e e e \\___N_w/éoo for short distances out over the Mesozolc rocks. Shfliiresfit?gied is high, which may support the theory of flushing by the
2,760=703 88...4.12 | eeees s s [Tobadornlts s v e i eieneisee 7 ; ‘%q” - T g Uil

2,B12-35; ss; sh |4.2-10,6 <10 Topagoruk |ssiscesnseaans 69 o e 69° ARCTIC FOOTHILLS PROVINGCE

,:'Ln lowér B,ft. d — 451 Contour interval 100 feet _____\-..._:3 45 The brine concentrations in the samples studied are low, being on the
2,975-3,012; 88..|ecssseersa|esearnsnernnsssasasss |[Topagoruk [Spotty oil saturation. / @ : ! Datum is sea level 009 Southern Foothills sectlon.--Most of the outeropping rocks in the ggferfgftio’ooobpirti'pgr million or less of chloride ion. Whether or not

N il il Nk il (R S ) SEITOSERFR SURVEY AN AP CONPLATON 8 UNTED GEOHTScAL CO NG 102 — Seatals Bncliiile Sanrton ot Sy dvaste Boofiiils jooviier o Hesssiis la | 45 ORI SRERIC ) ELGE y e BTUEE Ml Bl baole

e S GWELL N \Es FIGURE 14.- STRUCTURE—CONTOUR MAP OF OUMALIK ANTICLINE DRAWN ON SEISMIC oot ot R ROl DEIeN POMpreiairne) AT wan haxs 1o oll sands of other regio o
UMIAT TEST WELL NO. 2 ) lieved more by folding than by faulting, and resulted in elongate parallel gLlons.
= = s 1300 HORIZON A (MIDDLE PART OF TOPAGORUK MEMBER By Stephen W. Dana folds, such as the Castle Mountain syncline in the more competent’ sandstones :

120-130; ss, sh..|avenn..ns f ceeeenrtirrensrnesss|Topagoruk |Strong kerosene odor. i ] >, of the Okpikruak and Torok formations, and small tight folds and minor In summary, sands from NPR-4 thus far tested generally have low oil

2502603 B8.vewns|wiiniaiin ffeeviieiieiiiiiiii | Topagoruk | Kerosene odor; some thin %, % 1200 \ _ faults in the less competent shales of these and older Mesozolec formations. saturation, high water saturation, and low brine concentration. These re-

beds oil-stalned. ; 0 ~ The main objJective of geophysical exploretion in NPR-4 has been to The north limbs of the anticlines are normally steeper than the south limbs. sults, however, should be interpreted with caution because of the probabil-

B17-3603 88.veess|seensnarns| sevesannnsnannsnssans|Topagoruk |[Bled oil; gas bubbles, 00 N find and to delineate possible oil-bearing structures in the coastal plain Weat of the Anaktuvuk River the anticllnal axes strike a few degrees north ity of flushing by fresh-water drilling fluid and of bleeding of oll from

- " - . kerosene odor. " % Q--; 1500 area. The potentlal oll-bearing rocks of the coastal plain are almost of west. East of the Anaktuvuk River the strike is almost due west. Many cores. Ordinarlly oll-saturation data do not permit prediction as to whe-

e opagoruk |Show oll, gas 103-345 ft. \0 2 everywhere overlain unconformably by a blanket of unconsolidated Pleisto- of the major folds are cut by thrust or reverse faults. ther or not a well will be a commercial producer.

. 4228 P 72 $opagoru1{ jrassas preer saaxayaamn e MIAT TEST ; by cene sediments (Gubik formation). Hence geophysical surveying offers the

387- 3 8Baancen|retanucnns]| svensreranaesicnsneses | Topagoruk Bled oll; kerosene odor. i 300 = only means of outlining regional and local structures of this part of the A study of aerial photographs has indicated a huge synclinorium paral- Tests were made on a sample of crude oll from Umiat Test Well No. 3 to

2%8 A ig Z?O %pagomi{ Show oll, gas 381-444 ft. Umiat 3 g Eeaamre.t Much of the geophyslcal work to date has been of a reconnais- lel to the front of the mountains in the area between the Killik and Utukok geteI‘I}C‘linE whether orlglgthng sah};rat;‘{ontexisted in the formation. This is
s s pagoru e I i " < ' sance nature. River North of this svnelinorium and apparently continuous with it are mportant, as any 8o ydrocarbon in the pores tends to 1mmobllize the oil
0 2 167° 45 30 15 156° vers. Nor yn pp y continuou r _

dL2 v e e« | 9B <10 Topagoruk e S e e 130/ G N (’;3 5] T TITRGE = T : : two anticlinoria and one synclinorium. The northern synclinorium probably within the prgducing sand. The paraffin point of crude from Umiaf:. Test Well
442-455; 88, Sh..|cvvverennel vernnesrarasnsnrens.. | Topagoruk |[Strong kerosene odor. | A % o : 0 Most of the Reserve has been surveyed with the airborne magnetometer is related to a depositional trough in which the coarse, poorly sorted sedi- No. 5 1s 23.5° F, which 1s about the same as the estimated formatlion temper-

443 ....... oo |8 <10 TOpagOruk.’ | covesss e ooswms o semmmins —_— % A ?y the Geophysics Branch of the U. S. Geologlcal Survey. Seismic survey- ments of the upper part of the Torok formation were deposited. The north- ature in the sandstone from which the crude was obtained. The producing

igb’ éorz <10 gopagorui:c P e w A R 2, " 7500 20" ng, both reflection and refraction, has been and 1s being done by the ern anticlinorium lies within the belt of Torok outcrop, and, although 1lit- sand is at a depth of 348 to 359 feet and is in the permafrost zone. Thus

O k= <10 opagoru > 900, United Geophysical Company, Inc., under contract to the U. S. Navy. This tle structural information 1s available, the Lisburne limestone 1s believed 1t 1s possible that solld hydrocarbon exists within the oil-bearing forma-

482-500; 88...u44 Topagoruk |Some parts bled oll. . %) company has also done consliderable gravimetric surveying in the northern to 1lie within a few thousand feet of the surface at the axis of the fold. tion at Umlat. Tests on the extracted crude from other wells in NPR-4 have
L .|14, 16 22+#;Kpl.9;Kyl.8 TOPagoTUK |.eveveess T Colvs part of the Reserve. The gravity surveying has been facilitated by flying The northernmost synclinorium and anticlinorium seem to be structurally not indicated the presence of solid hydrocarbons.
igg ------- . ii 220 %‘O’g:ggﬁﬁ tesesennensaing Ll e | =% Eggn%é'a:irgfteiefrﬁm Onitggsgwatign EOint to another and by using the elec- similar to the Castle Mountain syncline and the Ayiyak anticlinorium, which i e " _ 0 et et e g

Ch e sersessssaacena e [Foe 1500 medter I1or a ude control. are east of the Killik River, but these structures are not believed to be € eXxtracts Irom sand samples 1rom mpson Les e O ndicate

517-519; ss......|8 6 Topagoruk |Strong oll odor. — = At vsct coptirmatiens of the strictuves west of the Eillik Rives. that the light fractions are missing from the crude in this area. Qualita-

BEALBERT 88, cyenia]beis e an] v e b «+ 22004 | Topagoruk Strong oill odor. 7 MAGNETIC SURVEY tively the vlscosity appears to be high, and because the crude is dead,

_— 7335'258---- 10, 12 <10, 9.8 ;g;zggﬁﬁ Strongoilodor -~ s A ag E P A East of the Anaktuvuk River the Mesozolc rocks strike east and inter- natural production from such a formatlon would be very poor.

- 2 . e results o € alrborne-magnetomever survey are snown in gure o. sect the mountain front as it swin h 1y teo th th th icinit
Tl enoano |l seuscssessssacarsesse | Topagoruk |Show oll 755-822 ft. This figure has been reduced and recontoured from the original 1:500,000 of the Sagavanirktok River. Inwth:%: :::;ptl{eyoaee; I‘;grabuinaca?ngictﬁe gas_ SHOT RESPONSIVENESS OF FORMATION
- ; g :

788 gsgé—ggS -l (-av' ) [ e —— ggg:ggxﬁ N —— l Al 7 R e e e feon T8 S 6 Dookw, & DNTVRL Tenlh ugviions Ou:the 8RS s BlUs PRRLecH Because the abllity of a well to produce is a function of the well
708 IERitlag ke ] eh ame o meat il ey [Mlaned et aw. I r~— WP R ¥ Ot BARMOW - intr A yasie ' the north-trending mountain front in this area; it 1s probable that the SLEs. ARB Ord Lt oh fyeffecti T 1 P = 411 e ‘; g s
Seg | Trn e e 39 ol Top g s & . ~—_/ 8o, » |~ “\\JEST WELL NoO 2 e map ex s positive regional gradients to the north and north- Mesozole rocks were deposited over the Paleozoic rocks east of this fault, , S ey SHeDaBs W 84e 13 DY SU0oLLug,
808+ . orenes |16, 17 187;131%; Ko97;Kn0.25 | Topagoruk |+ .s .o, Gy i e _/ 1200 AR B BOE TR I 74 - {15 S Nols Dine beflool I s sl b b s s S SRS P e 0N A SR R e A Srpnee Tt gt e e Slcne: Postuctivily Legte neon mnds hefuss o sitar ibcoites Dubs Tt

: . 1 . n al wa e nort - . after shooti

B - o e NETY 604 . ¢ Topagoruk |Sol7; Swl2. e Contour interval 25 gammas // l’i’ e N » : tary vocks predletes in 1946 %rom analyZis Se ;agn“eviic anorrrllglrilgsoinszhemen o LR T e o0 LU B ) Siri e Bok Well No. 3; using tgese data, the well was found to have an g%fergt?ve :;ot

BEE . s i 19 206 PoDAZOPUK | cennesin eum o T R // \\ ( disturbed area ~7g, 0 Cape Simpson area and verified by subsequent seismic work and drilling. hills area in general are S risberiang bycthgf?' ‘fatergl pgraggteggzel agg ';y radius of about 2 feet. This 1s poor, and was supported by results obtained

B2 wivniciunes| b 1L Topagoruk Stro oll odor. % : on cores in the laborator where the tendency t d d -

B33-834.....|15, 13 4-15,9.5 Togagomk . ng ........... S 162" 160° 2] ' D ey 152” MAGNETIC DATA COMPILED BY GEOPHYSICS BRANCH, U. S. GEOLOGICAL SURVEY 1948. < J \ The most pronounced feature in figure 8 is the band of prominent mag- thein tengency ve Jrfuroats and anclose ecanos-shapsd synelines, Flank dips sured and cracks under img:mt was tested. il i it e

B39. . 0.nen 11, 12 |1837.4%;K00.4; TOPBEOTUK | 4enuesnuneonnonneseenns FIGURE 8. — TOTAL INTENSITY AEROMAGNETIC-CONTOUR MAP OF NORTHERN ALASKA RELATIVE TO ARBITRARY DATUM N e ~ netic highs extending from Umlat northwest through the seismic high between SR e R R MRS TS A e IR eaavad

S 25 71Kw impermeable e 5 ) the ?g%d:iand To;{ag({mkfﬁi}riri to the Polnt Barrow area. An extensive West of long. 157° W. many of the anticlines in strata of the Nanushuk

cisecnnes opagoru Cetsesssneanreanna of guan ative analysis of a hese anomallies has not been attempted thus group, such as the Archimedes Ridge anticline, are breached to the underly-

L2 ) SRR p e 13 <10 Topagoruk 01l odor 939-942 ft. 160° 156° 154° 152° |_———2500 ~— far, but by the use of mathematical models and depth rules it has been pos- : : 3 J

942 11 <10 Topagoruk . [ "-?‘-\—--—-"""'_'_—' sible to obtaln rough estimates of depths to magnetic rocks Such analysi ing Torok formatlon. Because of the intense folding of the Torok formation

pESE : prELEarramse s e g P € S e bk along the crestal zones, the anticlinal axes as mapped are probably correct

GAG . e oo L <10 USHEENIIIE || casioonin o sosssan s o e | ~ of the Umlat anomaly yields a depth of about 20,000 feet; of the magnetic 2

& ) ( = ( Tova X Cnrrrrmmr ; = for the competent Nanushuk group that has been stripped off, but do not

953-957..... (11 (av.) 10 (av.) ‘opagoru ceseaean . S high between the Topagoruk and Meade Rivers, a depth of 15,000 feet; and of

960. . ....... 112 4 Topagoruk B fStseuiousafoyesto ettt 2000 __/ the magnetic feature 3 miles east of the 157th meridian anc,i between the necessarlly show correctly the structure of the incompetent Torok formation

964........ . |12 <10 Topagoruk i / (— C—/ Meade and Inaru Rivers, a dapth~cf 10,000 feet The amplitude and breadth thattfnimpﬁ gur at“‘bhe surface in the anticlinal valleys. These mapped axes REEROIh FETRGMETY OR SARIDI0NE
OY =998 B8 . vuwine| smemesssse]| ceesesme e o +s+ese0. | Topagoruk e RN S SR S E RS 71° / /_190 4 h\ o 1° of these anomalies suggest that they are produced by the relatively high s s "phantom” axes of folds in the Nanushuk group, which have been

088 13 7 ; SOUTH BARROW 10 : eroded. By Paul D. Krynine

989- B . {10 ................. % Tongomi R R A RS 10 K N)—;EST b / —f 0 Ta%netic sﬂ;scepilgilitydoi i‘gc}ltil;tclﬁs:tse? pr?bablyAiggstarllljége in chiracter,

......... 'opagoru \ NO 3 ntrusive in origin, and batho ic in sizse. oug ese rock masses On large-scale ma
l ps that show structural detail of the foothills area

994: ....... .13 ssasssscssssassansssa. | Topagoruk (8light oll odor. \/ — 1 may rlse as eroslonal remnants above the general level of the basement sur- displacement of large segments of bedrock 1s shown by offsets of the maj P The sandstones, from NPR-4 belong to the low-rank or normal graywacke
1,007 =521 Sama s o | s eiiesissssaes s [Popagermil | sueiiees S SRR s P face, the magnetic anomaly is more probably produced by the susceptibility east-striking structures along zones or lines that s'jorrike N. 20% B. In tl?xe class of Krynine;l/ this class is designated subgraywacke by Pettijohn

1,007 ssiea | 17 Srarent et be itie %iigﬁi \/ ey SZ?{Eaﬁﬁgﬁitﬁfﬁhiﬁa?tbgrgo?iiﬁié’?&Pfﬁéegsrtﬁiitbiigaaﬁ sl fggg e western part of the area, through north in the central part, to N. 25° W. (1949) . Low-rank graywackes are characterized mineralogically by the pres-

,008....... R S - = : £ T tz; b t ;

1,011.......]11 3 Topagoruk 011 odor. \\. / / ”,//——--""'::_: magnetic lows, and on the southwest side by flatter gradients and less con- iﬁvﬁﬁeﬁgizgezgsgigia iﬁe:gelgiclnity %flihe Elaréning Sl e fusks E?C:‘hite(mﬂ}_cgu:idzﬁyéigmicgn?:lﬂscg\??;‘g fggﬁzif‘t:, égé ilgig)laggeezﬂgﬁnt
1,014-16; ss.....|13 (av.) |<10 (av.) TOPAZOTUK | eoernueneasnsesensnnness 25, 0 5 10MILES aplcuous lows--the usual concomitant of induced magnetism in rock forma- nes are believed to be faults that in general 2 ! s =08
17020-23: ss... .. |12 <10 Topagorlk <) \\ /’. el e T R g 7y tions in high magnetic latitudes control the courses of the major rivers. In the area west of the Anaktuvuk with chlorite, occurring either as discrete flakes or in fragments of meta-
1,03%4-36+ ss.....|6.2. 10 <10 Topagoruk |Sc29; Swd9. Contour Interval 100 feet _g500 = 0/ ) River these zones or lines are represented by alinements of minor faults or sedimentary rock, low-rank metamorphic rock such as phyllite and slate, or
¥ D. B g6 , 0293 Datuimn s 58 feval __,-'-"";/;‘//// / .‘_30‘-', ALy £ A S AR e T B o e a of bends In the structural axes. These offsets or bends in the antielinal high-rank metamorphic rocks such as schist and metaquartzite; and, finally,

' D. 6, 5. 55 — xtreme north part of the aero trends colncide with structural lows on the axes and were caused by diffep- by (4) a relatively small amount of feldspar (mostly oligoclase with less
UMIAT TEST WELL NO. 3 SEISMOGRAPH SURVEY AND MAP COMPILATION BY UNITED GEOPHYSICAL CO., INC, 1949 magnetic ma;lJ. 'I‘hg magnetictprofiles, however, indicate clearly two 20- entlal northward movement of segments bounded by the zones or lineg of off microcline) and kaolinite. Metasedimentary rock and low-rank metamorphic

T T O DTSRRI =, TSN FIGURE 15— STRUCTURE -~ CONTOUR MAP DRAWN ON SEISMIC HORIZON C, gamna anomalies (voo minor to show on flg. §) sast of South Parrow Test  sot. The structural bends and corresponding lows indicate that he aiffer.  FOCK fragients are compressible and hence during compaction mey change

in lower 20 ft. BARROW AREA 1ty high. Analysis of the magnetic data ylelds a depth to the crystalline ential movement took place during folding, and that elther the amplitude of oELY wiiawe by GRERefion Antd pove apecia.

220-240;5 88, Sh.u levviirinnnlieniiiiiiiiianinaa - |Topagoruk |Strong oll odor. basement of 2,600 feet. In the Cape Simpson area, the original profiles folding within the bend area was lessened by stretching or that compres-

249-294; 88, 8h.u|cecssoncon|acsnscnissasvesssaena|Topagoruk |Good saturation; show qll. T A vicini;;y 6f 1at, 71° K., lotg. 165° W. show & high of ebout 28 sional forces, during or after differential movement, acted more strongly Texturally, the graywackes of northern Alaska are characterized by me-
251l......... 15, 17 106;914,974#;KpT0; K55 | Topagoruk | eeeecernsecraaarsanas ammas, and the estimated depth for it 1s between 7,000 and 8,000 feet on the segments of the axes that were more nearly normal to the direction dlum grain size (0.10-0.16 mn), extrems amgularity and low sphericity of
257-261.....(13 50-1565,89#% Topagoruk P PO frays PR RSP S S %he anémalies in both the Pofnt Barrow and Cape Simf)son araas,correlaté g e, e vei’y e sorting.“ e i il g M e
2B e e |8 <1 Topagoruk S SR R R R e . : 2 large amount of a "clayey fraction" that consists mostly of finely divided
275291 uwn |19, 86l [awiia e evg diaue pwa Toﬁagoruk ............. R P AN F'f;’éi“ﬁf,f‘,“s‘ gslz;ic‘gi;}; BISIESHEEA Sptonts aata, SRYAroIRElLoRRd W TetaNy Risement Between the Meade and Nanushuk Rivers the reglonal plunge of antl- mnlca snd hydromlen. The graywackes of the Oodville groud and the uppermost

B29-345; 88, SHuu |eweneranen|aenssrneneenensnsaen.|Topagoruk |Good saturation. §¥ _) clines in the Nanushuk group 1s east. Local west plunge, although probably part of the Nanushuk group contain in addition a large amount of volcanilec
o7 I BRI NR] 5 1. (I 1 465%;390%; K,295; K200 | Topagoruk i G g TR A\ K 56 : 1 L 1 present on most of these anticlines, can be proved in only a few places. ash, which introduced more feldspar, montmorillonite, and kaolinite than is,

B348-362; SSuuusan I S 15-12,34,84;12{%-17(3};;39* Tc:pagomk Good saturation; show oil. ; \;%*-‘: 2 ?““*&LEE:EL%??"’"‘ i RESERVOIR CLASS GOOD FAIR POOR INADEQUATE|INADEQUATE GRAVITE BURIIE Between the Sagavanlrktok and Cannirslg Rivers the regional plunge ga west. usual in the average low-rank graywacke.

352 18 1384 ; K, 56 ; K, 37 Topagoruk o PR P R S ( 186° SEISMOGRAPH SURVEY AND MAP COMPILATION BY UNITED GEOPHYSICAL CO., INC. 1949 (Sand) (Sand) (Sand) (Sand) (Strong bonding,silt)| Results of the gravity survey work through the 1949 field season are This results in a general structural depression centering between the Nanu-

359 14 10%#;Kp5. 25 Kyt TOPAagOTUK [ evevrenerennens . o FIGURE 11.~ STRUCTURE - CONTOUR MAP DRAWN ON SEISMIC HORIZON B, ) S ; shuk and Sagavenirktok Rivers and in a southward projection of younger Depending on the relative proportions of combined detrital quartz,
S61-888; ‘aa i H H Topazorik |04 Sdes t; er Number of samples 4 4 2 6 presented in figure 9 as conLourﬁd isogamhlines expreasing the Bouguer rocks, including Tertiary chert, and rock fragments as sgainst the combined finer-grained micas and
5'77-3'?8: 2 8 o cesesressass s e b s ot i 47 10° - 3 anomalies. This means that the "“"free-air" correction, Bouguer reduction, clay minerals, the graywackes may be represented by sandy, silty, or shaly

3 R N T SO NPy . pag ] g . G 35 100 and latitude correction have been subtracted from the observed relative # 2
402-406: ss Popagoril N Several anticlines, such as the Kigalik and Awuna, are faulted at the varieties. Dependlng on the presence of chemical cements, the graywacke
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672-699; e S TR O D RO I [ i 5 m tgﬂt of the underlying horlzon D except that the south dip of B 1s not as Typieal examples f Umiat Test Well

1,830-1,995; 88, [seveauns ] (PSR R R A Topagoruk R T L BT BRebSr of serples g = 2 7 g 2 : = & 2 & 5 Rockfragment pronounced as that of the stratigraphically lowsr D. Thls means that the Sandstone cores from Umiat Teat Wells Nos. 1, 2, and 3 have an average Nos 1y§nd g (?igp ig'} :ﬁf;w ni:h;1 vagiatign iﬁo.o}’():?% Sgl;gh Earmne,ggi%'izt L;ells

* s * ] ¥ . . n
o TEXTURE rocks between horlzons Bg and D, presumably Triassic and Jurassic, gradual porosity (table 1) of 13.6 percent, and those from South Barrow Test Wells relation to differences in pore morpholc ang otheryf‘undaiental t %
1,906-16 23-28,25 |15, 17 T k Sand, principal mode (mm)..... 0.152 0.161 0.152 0,105 O, 1E5 SeAd0 i 0.07% 0.116 0.085 0.052 X 058 ly increase in thickness southward from the basement structural high in the N I d P 8y petro
5 > ¥ opagoru cresssanna R seresaes Araias (perosnt) 95.0 8.0 84.0 81.0 85.5 76.0 64.4 0.0 "6.0 700 68.0 71.0 . os. 1, 2, and 3, 17.3 percent. The average porosity of cores from Simpson graphlc factors. Percentages given here refer to total number of examined
2,050;93é4sgé sh. 24 o T | T R e e J%‘uullziu-goroﬁ WA SR SR T o Matrix (gercent)....... 6.1 16.0 11.0 17.0 11.0 9.0 9.0 26.0 16.8 15.0 27.0 15.8 s Barrow area. '71'63g.tfhlellFIiIol:l é isk5g.4tp¥iriin§, f{omlgumalik Te‘.gct Well No. 1, 7.8 percent, samples and not only to the material in figure 16. Characteristic pore
=BhyeswlB82 | dnssanvaseee ~Torok| «ceess R or s Spe i : and from Fis e s : A .

2,555-&5; B2y BB waen v wivegm v misameem szen e — Tuktﬁ—'l‘grgk S N 1 camengoé?g;;;?g%'(" o t) 2.4 e 2:0 1.9 o o Paar g e i iy et S B N ; : , Horlzon A, contoured in flgure 12, 1s within the Nanushuk group (Cre- re est We o. 1, 1 percen morphology is shown in figures 17 and 18.

2,730-36; ss « | Tulktu-Torok| ... T FAESEH 2 2.0 33%.0 g 8 Po 1 I‘:OWPD. o 3 Barrgw Mo: % i taceous). In the vieinity of Teshekpuk Lake anomalous dips occur in strata Porosity measurements on samples from NPR-4 must be consid d with Good reservoirs.--Good reservoirs (18 t of dst 1

ORI Y ) o U Torok S SRR : ot G B 0.0 | 1800 355 36.0 260 20.0 38.0 R b B0 e S e s B Mool sl VT near horizon A, so control for the contouring here is based on a datum saabion sn ihe mans contain viss minesils Hheb shel Bavie i nine o amined) heve & visible porosity sboyve B pereent; sn sversge (poinoinai

2960703 85111 . |ueeeuiuus |sveiensnansaeaseesss|Torok TR Poldsparenrnnnnneennnnnsnitt| P20 | 205 | Teie 5.3 6.0 2.2 5.5 5.9 3.2 7.0 i3 3.0 INADEQUATE —TOO MUCH MATRIX oo MICRORS SO— 2,600 fest above horizon A. The significant features of the map of horlzon agueous solutions, thereby reducing the volume avallable for flow. In the  mode) visible pore diameter of more than 45 miowons; and pave. less vhan 60

3,045-48; 83.....|13 2.4%, 10%#;K50.67; Torok 5513; Sy39. Mica flakeS....cccevscasnnsnss 0.6 (8] trace 1.6 trace 0.2 0.1 3.9 0.8 1.4 4.7 trace B A are the pronounced anticline in the Oumalik area in the southwest part of subsurface the minerals are in contact with connate water and occupy a percent of pore and capillary walls clay-coated. The sandstones in the

Kpl.8;Knl.3 Slate, phyllite fragments..... 5.5 16.0 | 30.3 23.4 28.5 12.0 11.0 24.0 16.0 25.2 14.0 13.5 SN SMALL CLEAN PORE SMALL PORE the map and the east to slightly southeast dip in the entire region from larger volume than they do when dry. Tests on some core samples from NPR-4 good reservolr class are coarser-grained than most graywackes of northern

3,078-79; 8s..... |13, 15 4.2%#3;K51.2;Kp3.6; Torok Sol3; Sw28. %‘lirtﬂite, Bl‘:h%ﬁt fz'a%mﬁnta--- g-g ig ti;ge gg gg %,? é-g %i;ge 31-2 %g g-g gg 'o:_o“o::o- PARTLY COATED WITH ILLITE the Topagoruk River almost to the Colville River. This reglonal trend 1s indicate an approximate increase of about 5 percent in the volume occupied Alaska; they are characterized by low matrix and cement content, and by

K301 cﬁlg?-rftg roc.-, mgnens o oy o el e 34 oy i oy T e . anomalous with respect to the prevailing south dip of the underlyirilg li';lori- by the wet mineral grains. This represents an upper limit to an absolute relatively small amounts of compressible sand grains. These good reser-
%,114-25; 83.....(9.1, 13 11, 5%;K56.8;Kp7.5; |Torok S5026; Sw3l. s le i Al (= 4 3.0 0.5 2.0 5o oA 3.3 0.8 oo zon Bo, but may be explained by the fact that seismic evidence indicates a correction on porosity. For example, a sample having 25 percent porosity voirs are either quartzose graywackes (one 1s almost a protoquartzite) or,
Ewé .9 IR - i e 0.9 7.0 [?'2 3.6 3.0 2.2 248 4.7 6.0 4.2 7.0 15.5 Clay, undifferentiated possible regional unconformity slightly above horizon By. when dry may have a porosity of about 20 percent if in contact with connate at least, normal graywackes considerably cleaned by winnowing.

3,130~32; 88.....1{13 <4 Torok Bled oil and gas. Montmorillonite?. .veeeeneeeees 1.7 1.4 [ 1.8 [ 2.3 1.8 [ 1.9 (Kaolinite, k; kaolinite-montmorillonite, km; water. No completely adequate test has been devised for determining poros-

3.150-54; as.....|18, 17 24, 10 o wnle Show oil. et st S g [2.2 15 [1.6 5.6 4.0 1a 3.5 0.8 2.7 4.6 oo chiorite-kaolinite-montmorillonite, ckm) Considerable difficulty has been experienced in correlating the sels- ity under reservolr condlitions; all tests are made on dried and extracted Falr reservolrs.--Fair reservoirs (24 percent of sandstone samples ex-

3,160-83; ss..... |18 62 Torok Slight show oil. 5111ca Cemenbeasseevsasrenanas 0.5 1.0 1.3 0.7 trace 1.8 trace 0.9 1.4 trace 1.2 trace o LA " mic horizons from area to area. This is due to the lack of complete cover- samples. amined) have more than 5 percent visible porosity, but may be either some-

5,184-86; ss..... |14 7 Torok Show oill. Carbonate cement...sceessraase 0.8 6.5 3.7 1.3 6.0 15.0 26.5 2.0 4.9 6.4 5.0 13.0 S. Barrow No. 1 "3"115 5 S. Barrow No. 2. 430" % age of the coastal plain by selsmic work, to the lack of good reflection what low in visible pore size or too high in percént of wall area coated.

3,195-98; 88..... ! <5 Torok Bled oil. Miscellaneous cementsS...eeesss trace 0.8 0.3 trace trace trace 0.3 trace trace 1.8 POTO&“).! 13%. Pen:ne'ability 10.6 md. Porosityw.z%. I;erlmea;bllit'y Ginds Authigenic ica %ﬁtacintaome Pegtoni, ;nd tg :lt}? ipgfaity of tait 'ggl%s.loéreas in whighd PERMEARILITY The measured porosities and permeabilities of this class are not noticeably

B Bl BTl B e oo e seosie s s sim| mencommmmisese e NOEOR T, B NSNS A RESERVOIR CHARACTERISTICS (IMite and others) e tretaceous strata nave initvla ps, commonly o , are recorde lower than those of the good reservoir class, but in respect to effective

3,510-41; g8 She laiveeneas 2| e waieees e e ¢ .| Torok T T ﬁfecti"e g‘ﬁ‘;:it{ é groent). . ég'g‘ bt bt %g'gs £0 M g'g :&'g 150 2540 g'és ol INADEQUATE, — TOO FINE INADEQUATE — TOO MUC by seismlc work; trzcing (f{f zaiamiz horézgns throu%‘n gug% ﬁrgasimay leadhto One type of permeabllity test made under the writer's supervision was yleld or storage the fair reservolr class is,definitely inferior. Most of

T, D..3. 553. r permea 7 (m g . i 4 i 2 e R R e e e e lm]l][l]]l error. Because of these factors mis e recognize a orlzons suc the Klinkenberg, in which the permeability is determined with air at =a these falr reservolrs are graywackes that probably represent a 8light shift

L Pemeability (Klinkenberg)(md) 220 12.8 24.7 13.1 173.3 551 e - 26.8 368.0 “ew 88 | 00 | 0 giEgeneieiaogiRiiieee ] R smassiaknaets as B and A ms in laces cut across stratigraphic unlts and if so the
OO G0 R - N | (N 1 SR -t I (- I - (- SR R (8 (SR B o= e T (o . 8 Bg an ¥ P grap P s J serles of mean pressures and extrapolated to infinite mean pressure. Theo- toward the quartzose pole by 1lncipient winnowing
SOUTH BARROW TEST WELL NO. 2 Brine pemeability (md)-...... 150 6.0 “ae 248 56.5 0.6 e . 5.6 118.0 v “ae Feldspar, undifferentiated a t t letal te icture of the structures sbove the .

T 595-1.300 55-25.0 Fresh-water permeability .....| 79 3.4 1.97 0.0 0.5 S5 3.7 42.0 7 (Sericitized feldspar, sf) 0 Not repressnt a comp.elLely accurauve p ° retically, this extrapolation represents the ideal liquid permeability, as-
1’762_6:1 o 88.. 24-— 124 202 Topagoruk | teresresesssarsacnssnannns Permeability (Klinkanberg), , basement rocks in the Coastal Plain of the Reserve. suming no reaction between the flowing flulds and the porous medium. The : P%or reservolrs.--Poor reservolrs (20 percent of sandstone samples ex-

s =05, B . Torok W R L IO LR DU Ty after 1liquid flow (md).......| 183 29.4 10.4 133.0 5.8 .ais 17.8 198.0 _— m clay minerals, however, tend to awell in the presence of agueous solutions amined) are conslderably deficient in visible porosity (under 2 percent);
1_.'?'725 Ehin 88... |24 14 Torok Ve e e e s e caviiaee Visible pore size (microns)... 64 34.0 30.3 37.7 57.5 27.0 25.0 34.0 s i 40.0 33.0 16.3 100 MICRONS e and in so doing reduce’the size of the pores available for flow. The ef- their average pore size is less than 25 microns; and \}r:all coatinga covarj,’
5,939:2;}11’1 SSa.. ig 15 1? x - .| Torok Dark-:brown viscous cut. Visible pores (percent of " o s i L 65 : 2 100 MICRONS ; fect of such action on pérmeability could be enormous, inssmuch as the abil- more than 60 percent of the wall areas. The measured porosity and perme-

,023-25; 8s8..... 4 8 ,1?*{,3 06.9;Kp4.5; Torok Spll; Sy35. rock v‘:lgmaj?””";;-é'”ii". 8.3 3.4 3.0 4.2 16.5 . . . s . . . . 7 SMALL PORE LARGE PORE PARTLY FREE, PARTLY COATED - i1ty of the sand to conduct flulds varies as the fourth power of the capll- abllity of this class 1s noticeably low, and the reservoir performance prob-
8RB i A i gw . " " 011 saturabed P::::nt o. clay-coated wa il o o 806 6 8.0 68,6 5.0 718 4.6 84.0 86.8 gy SURROUNDED BY CLAY WITH KAOLINITE - MONTMORILLONITE & lary I‘adiugi Balc':.li.uls]e 21‘ this i‘gactégn,lit i1s necessary to run tests using ablylwoulil g?tdbf ecgnggically favorable. Although only 20 percent of the

s ; . oro . pedsises s nides b nken . 2 * 2 : LR T (G -5 \ ore space aqueous media, which glve conslderably lower permeabilities. The sequence samples studie 8 0 8 reservolr class, it constitutes the bulk of the

g,g??, Egig ::'” SO <1$ b gﬁrg_.%rown 0}% in GU—E- of th ity and permeability averages for calcareous graywackes 4e Average of two consolidated samples P sitsy‘ g:r‘r;w l:o. . L‘:ipt§{82 d P is'Bri‘T:’oIW ';0. o [;2'198’- B. ONE CORE SAMPLE FROM 1,736 FEET’ MMIATTEST WELL NO. 1 i Cp BRI tites, BLLLEMENGRRS Booend, el e et ot T e Fo o e i e ,

2,124; ss ... |18, =20 403Ky 83K07 .65 Knd o 3| Tomop So1s; Sosm. oo B St Tuire slitorks wre taads ou Toyer. sangiap. thin Shintic 5. Average of four samples il RSN TS B SRty S48 DemeinErao g, Effective porosity 16.9 percent.Permeability 62.6 md. made up to a concentration of 10,000 parts per million of chloride ion; and

2,126,28- ...... . 18, 25 PR RSP TeRERySnty Jonk st S 2 glay ::nerals and hydromicas in general were differentiated and counted 6. Average of three unconsolddated samples By Williem A. Fischer third, fresh water. In some tesfs reduction in permeability was as great inadequate reservoirs.--Inadequate reservoirs (37 percent of the sand-

2:170? tﬁiss. i o - . ) Torok 30135 857 . R ieiliiad &t icsacvds sud Yevar cpéNtrosstes date: 7. Average of three samples. ' A. DIFFERENT CORE SAMPLES, as 70 percent in going from air to brine as the flowing medium. In testing stone samples examined) can neither store nor yield oil; both their pore

Shgaat thin 8S... 1 g 5%?4-3,2{3}&]{3104. Torok golg: gwif’- 3. Air permeability {and corresponding porosity) was measured by the U, S. SOUTH BARROW TEST WELLS NOS. 1 AND 2 the fresh-water permeability, some of the samples were completely plugged, morphology parameters and physically measured porosity and permeability are

i 3 n s8,.. . O,go .42;K,0.04; | Torok ol7; Sy45. Geological Survey Fairbanks laboratory; all other permeability and 0 50 100 MICRONS The structural features described here and shown on the geologlc map allowing no passage of liqulid. Some samples reacted to the extent that they very low. The petrographic factors causing these conditions are: (1) a

2.188: thi 7.3 4 g“’ i 011 stai poroaity were measured bty 5. T. Yuster, University of California at (sheet 1, fig. 1) have been studied by surface and subsurface methods. disintegrated in the presence of the aqueous media. In the field this would fine sand; (2) too much “clayey" matrix; (3) a particularly unfavorable

Shagat thig ::--- £ an bot Torok 2y Stain' Los Angeles. FIGURE 17.— PORE MORPHOLOGY OF CORE SAMPLES Subsurface studles, including extensive selsmic surveys, in general are manifest itself in a caving action in the well, which could be troublesome. morphologic distribution of the clayey matter, which produces an excessive

s’ oom! tni N <8 R 311-13;1;9‘ ?i a limited to the Arctic Coastal Plain province. Studles of the mountains and amount of wall coating, even if the absolute amount of the matrix is low;

2 oes thin 88... 1 y |as Torok ght oll odor. foothills provinces are based on a combination of field observation and geo- The results of permeability sequence studies of cores from wells in (4) too many compressible sand grains; and (5) too mich cement. A1l these

g thin Huse = (av‘) 5 Torok S3iYlp st BRuR Se R e : T B 2 logic interpretation of amerial photographs. Aerial photographic coverage NPR-4 are as follows: factors are relative, that is, there may be too much cement for a particu-

2'28":88- N 88... . 198‘{'; — Torok g odor. A iy . of northern Alasks 1s excellent. lar grain size or matrix amount, whereas the same amount of cement would

2,558’55: :g"”” 26 (av ) 25_108’73 goigll: Oi% 22212 Erolcilloog;; Blow Porosity 18.2% AR e e R i Porosity 147 etk (air (Klink Pgme?béligyichalggef h water) b i e L R e e

paPNoNl Saeal . TRt o ; : orosity 18.2% % i Porosity 17.6%  fagdeiiiiiiiiiiin = orosity 14% BROOKS RANGE PROVINCE alr nkenberg) to brine to fresh water
e ” P gas 2,312-91 ft. Permeability (Klinkenberg) 380 md. o B Permeability (?(Iinkanbarg)msmd Pe_rmeability(Klinkenbarg) 22md. Factors 1 through 4 (and to some extent 5) are primary features that
PR i il 1 9 Kingak I I R Brine permeability 205 md. Brine permeability 56.5 md. [ iiiiiiiiioiiiiil Brine permeability 1.9 md. The contact between Paleozoic rocks, which make up the major part of Umiat Test Well No. 2..........|two of three samples showed great decline. may be eliminated locally, through reworking and winnowing, to produce a

2,356; thin ss...|7.898.2,8.5 |<9 Kingak PN P L SR Fresh-water permeability 200 md. Erosk wnter pernicnlii A o i Fresh-water permeability 1.8 md. the foothills 18 bell d to be 1 Umlat Test Well Now Biicisveses normal decline. “"stratigraphic trap."

2 375: thin s 21 18 Visible porosity 15% (microscopic) p y 37.5 I : Visible porosity 1% (mi i) the mountalns, and Mesozolc rocks of e foo s 18 bellieved to be 1In p P

2,378: thin Bl e o0 19 Kingak L R LIS S Princip:I whade uf yialble porespﬁa A Visible porosity 12% (microscopic) | ey Bt Prlncip:: Hrarll of:is{glzrozf:spc large part a fault contact. Along the north front of the Brooks Range im- Rarrow Core Test No. l.........|normal decline.

o’ 283 thin < iy 91 Singek LTI ST e A Amount of wall area clay-coated 10% Frincipal mode of visible pores it i 20 microns N bricate thrust plates and overturned faulted folds are prevalent; these South Barrow Test Well No. l...|normal decline.

2’ zg7: thin il 6777 e Kingek Bl Bee 2 > gai 2'4 £t 0,06 00 inicrans: Amount of wall area clay-coated 85% folds strike east and dip 20°-40° S. Common features are thrust faults, South Barrow Test Well No. 2...|normal decline.

L 3 n 88... ( g K?_ngg_k ow gas 2, -2,443 . Ol 00 Amount of wall area clay-coated which tend to steepen southward toward the heart of the Range; reverse Sentinel Hill Core Test No., l..|very drastic decline.

g’ig_)étos’ Bsi Shfl ig 4av.) 5'-? ( ) Kingak gﬂggﬁ oii ogor. D T R s e faults, which follow either the axlal planes of overturned folds or the Skull Cliff Core Test No. l....|decline from air to brine, normal; decline ;/ The author defines sediments b '

? ? QB By 8 * * avs Kingak g @ e T o e PTG ) unaorss on less competent of the Paleozolc strata; and tear and (or) normal faults, from brine to fresh water, very great. the compositional terms by text I | 2 omer T A aodidieg

%,430,232653}1. B F HBEe e N B e SRttt Sehietnenetss” i SRS as many of which extend more than 10 mliles into the Range. Horizontal dis- Simpson Test Well No. l........ normal decline, fined mineralogically in %he taige'occow_rigﬁ S s B e

- D. 2,505, placement along the tear and (or) normal faults generally 1s not great, but wackes (sandstones), or as silty éraywzzkzs i A i
' : vertica splacement in some aces 1s severa ousands o - siltst s
SOUTH BARROW TEST WELL NO. 3 tical displ t 1 pl i 1 th ds of feet. East of These tests indicate the necesslity of determining permeabilities with an iltstones. or as graywacke

200-220; 8S......|28, 27 390, 199 Topagoruk T s the Anaktuvuk River many of the major tear and (or) normal faults are be- agueous phase. In addition to determinations of the agueous-phase permea-

B24-2305 SSurenrn |onreeeneen|onernneneenns veevv...| Topagoruk | Amber cut, 224 and 229 ft. £14vei bo 'exbend nomth of Lhe Honge Into 'Lha IootEiile. Sl T L h feicry Sl ohopemiens S AGy NerD RGNS an Lol sl 2/ The series “low rank graywacke-quartzose graywacke-

290 . ... |29 28 370, 242 Topagoruk e R R S e ples. The results were normal and in fair agreement wlth the relative per- protoquartzite-derived orthoquartzite® 1 graywacke
1.210-52; ah, 88 14’(av.) , ROk o206 8.5 Seds. Bb. The central part of the mountain area, in the vicinity of the head- meabllity saturation data avallable in the literature. physical processes. On the chlther haed ;iprzduced by purely
1’739—58' sl, ss.|11-19,15 |0.9-125,28% Kingak S08.1-21,12; Sw5é-6'? (5 2 R B Soctnentnsaii o uetiptioatae il =000 CUREEERETURIEE. VERSREEERRUSRSSRSPRRERRE N NNNNNN I CSERRRaNNGE T e R R R o e WERSRISERIERERy  Adtcmnctemciiios, BN (| 1NANNNNNNN SO PP RS N\ e waters of the Ipnavik River, 1s marked by a reglonal topographic saddle. require considerable chemical weath ni, rst-cycle orthoquartzites
B T Pl e A | (i : Kingeak Falr to éoogl 01l odor e Peaks in this area are lower and more rounded than those to the west and Because some sands show a very marked reaction with fresh water, which These concepts and the exact pet er 11;18 prior to physical sorting.

’ 1 VéB—Vé.... 15-19,16 0.61-24,5.2# ) Kingak 5,4.6-17,9; Sye20-71,47. east, and the Lisburne limestone of Misslssippian age is believed to be produces a drastic lowering of the permeabllity, the use of oil-base or terms are explained in & pa e?- nTOSi'&p ic definition of these

1,778 veenn. 13 <5 ’ Kingak o e Rt e mostly absent. This topographic saddle may be due to local conditions of brine-base flulds 1n drilling and coring operatlons might be justified. oy oW in preparation by the author.

2,400-505 88.vnn|ennn. I o Cereeeseneesen..| Kingak lithology or structure that caused less resistance to erosion, to lesser The sands are known to contain montmorillonite, which probably 1s responsi- 3/ Illings and Griffiths, unpublished dat
2,430 000004 |25 7.8 Kingak ey original thickness of the Paleozolc rocks, to greater erosion because of ble for this action. ’ P e ata.

I T T L Y —— T sesesses.s| Bhubllk Yellow cut at 2,646 ft.
2,6Blicaenes |93 <5 Shublik T e e P T TP g ot A

G VBIT0 BEws s e cenveiniie ] s s snsnaas sosk e Shublik - 4
2,766....... |16 10 Shublik

T. D. 2,900.

. A Fl . GEOLO®/
1. Iithologic abbreviations used: ss, sandstone; sh, shale; sl, siltstone. “‘\3 ASHII\E&“T‘gﬂ/&
2., Most of the porosity determinations were made by the U. S. Geological Survey; some were : A, 7]
made under the supervision of S. T. Yuster, The Pennsylvania State College and University W o % A ; £ if/x JUN 1 '3’ 196 i
of California at Los Angeles. \\\ : //7’ :':- “ OTI;;QI;L:; ot -{: % 7 E
3. g:gngal?iﬁtgarxle:zbhotlég:‘w;:goig::gnazﬁiam;:ma;rc?eixaﬁﬁgdm;:f‘x;lzgrtheA;.J;‘ st;rm- A. Well-developaq quartzosa. graywacke (almost a protoquartzite), an excellent reservoir rock, at 344 feet, Umiat B. Quartzose graywacke, a very good reserv <,B
abili%iss (}Cl.inkinberg) were detern&nzd by S. T. Yuster, as were all liquid‘permeabilities. core test No. 1. Picture showing a particularly porous area with one extra-large pore. siderable hydration potential, owing to the presence of some montmorillonite. can neither store oil owing to its low visible porosity, nor yield it, owing to coatings that retard flow and high RA RY
’ hydration potential; these are due to the high amount of comp_ressf/ble material (429, of s;ebhles of slate, phyliite, i
3 T T —— S B, T PR, and ot.her soft roc!t,.and 14% pf clayey matrix including almost 2% of mqntmorlllqnlte that under compaction
4s A1l saturation determinations were made by WP has*‘killed"" the original porosity and also produced a nonpermeable residual capillary network.

5. Where more than two determinations were made, the range and average are given: 6.1-17,11. FIGURE 18.— COMPOSITION, TEXTURE, AND PORE MORPHOLOGY OF GRAYWACKES FROM CORE SAMPLES
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